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KA DVERTISEMEN T. 


a « H O' the author never made any Brine- Salt, 
but from the Brine of Cheſhire z yet he takes 
it for granted, that all the Brine-Springs, in his 


Majeſty s Britiſh Dominions, are of the ſame na- 


# 


with thoſe" in Cheſhire. $ | 
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Who did Countenance and Patronize my at- 
tempt to meliorate our Brine-Salt, 


* 


A: W- 3 V 


SMALL TREATIES 


CALLE LATERLD FFeRmp 


PUBLICK Gaz 


I 8, 


With the greateſt deference, ſubmiſſion, and 
gratitude, dedicated, bß 


Their moſt obliged, moſt obedient, 


And moſt devoted, humble ſervant, 


THOMAS LOWNDES. 


5 N 
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Ar. LOWN DES S eiter to the Brine- 
Salt Proprietors of Great- Britain an- 


Ireland. 


GENTLEME N. 
4 — AVING many months ago per 
l formed, on my part, the Agree 
ment Kerben the Right Honourable 

the Lords Commiſſioners of the 
— Admiralty and myſelf, which thei 
Lordſhips did me the honour to enter into, by 
order of his Majeſty, in purſuance of an Addre 
of the Honourable Houſe of Commons of the la 


Parliament: I now think it not improper to ob 
ſe 


ſerve to yell, "Yar the Salt yy furniſhed 1/by me 
and which was, in the moſt publick manner, 
I | A. at Northwich and Middlewich in Cheſhire, 
3 | according to my printed proceſs) will, *tis not 
| ! doubted, preſerve Beef and Swines fleſh above 
four years, and Fiſh as long as the nature of 
b the different kinds of that commodity will permit. 
But as great manufacturers and large dealers 
F | in many branches of trade keep goods and ma- 
terials of all ſorts, to ſupply readily every demand 
Win their reſpective ways; ſo you, Gentlemen, 


2 by all means have variety of Salts, pro- 


| | 


perly adapted to every uſe and intention. For the 
eaſe and profit of the conſumer or purchaſer of 
Salt, ought to be conſulted as much as poſlible ; 
Ince upon Salt depends our F iſhery, which, be- 
[5 many other advantages, 1s a main ſicpport 
pf Great-Britain's Naval Power. Thus reflexion 
nduced me to make two other kinds of Salt, be- 
f des that already communicated to you. One of 
he Salts here hinted at, will not require more than 
hirty- eight hours in preparing, and the other 
2 twenty-eight. That which takes the longer 


© Cart 


ime will, I conceive, keep Pilchards, Herrings, 
1 and 
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. 
and all kinds of proviſions, for about twelve or 
fourteen months; and the other Salt will do the 
like for more than half that time. But, in all 
events, they will do ſo, with a very ſmall mixture 
of that Salt made conformable to the former 
printed Proceſs“: And then, by blending the 
three Salts together, or uſing them ſeparately as 
occaſion requires, all the views and purpoſes of 
the Fiſherman and Victualler may be moſt com- 


modiouſſy anſwered. 


* Theſe Salts are made thus: 


| 3 Fill a Salt-Pan with Brine; prepare, purge” 
7 and ſcum it ; and throw into it Ale, or bottoms of 
Malt-drink, and Butter, as is directed in the 
ſaid former Proceſs: So ſoon as the liquor ſalts, 
take out ſeven or eight Barrows full of Salt, and' 
throw upon the fire a few ſhovels full of wet 

cinders ; by this means the liquor will be (as is 
required) not hotter than ſcalding : Then for every 
four hundred gallons of Brine that the Pan con- 
tains, ſcatter, with great equality, all over it, 

. eleven (or at the moſt twelve) drachms of clean 

common 


m ů— 


— 


* Brinc-Salt improved, P. 9, 10, 11. 


1 8 

common Alam, pubverized very fine; and, with 

| the Scrape-pan, ſtir the brine briſkly, in every 
part of the Pan, for about a minute Keep the 
liquor conſtantiy of the heat above-mentioned, 
and let it never boil. Thus let it work for thirty- 
| three hours and an half ; cool it gently, and, 
| for about three hours, let its degree of heat not 
exceed lukewarm ; then draw the Pan. 
Made the other Salt, in every reſpect, after 
the ſame manner, only begin to bring the heat of 
the liquor lower than ſcalding when the Pan has 
worked twenty-four hours and an half, and draw | 
it at the end of twenty-eight hours. 38 


You will approve of my mentioning of the 
time with this preciſeneſs, when you conſider 
how very obſtinate and careleſs your common 
workmen are. | 

It, after the Pan is drawn, the remaining liquor 
be made into what is called in Cheſhire Sea-Salt*, 
*twill make a much better Salt than was ever ſent 
abroad, from thence, under that denomination. 
And how that kind of Salt may be much improved, 


this obſervation ſo * points out, that 
twould 


* Brine-Salt made for exportation is called there Sea- Salt. F . 


. 
*twould be offenſive, even to the meaneſt capacity, 


to dwell upon it. 

| But here the judicious reader, perhaps, may 
alk, whether Salt made according to the direction 
in Brine-ſalt improved, (fuch as is now under pub- 
lick trial,) will not anſwer all the purpoſes of the 
Salts here treated of. To which *tis anſwered, 
that bruiſing large, hard-grained Salt is attended 
with a good deal of expenſive labour, and (unlefs 
it be ground by a Mill) it is impoſſible to divide 
the grain of the Salt fo equally as is very con- 


venient, if not abſolutely neceffary, on m 
occaſions. 


I muſt be allowed to remark, that fuffering Salt 
to ſoak for a few hours in its lukewarm liquor 
will harden it more, and make it to bear carriage 
much better, than ſtiving it in a hot-houſe for 
many Weeks. And the regard I have for the 
publick obliges me to ſay, that hot-houſes are 
very injurious to Salt; for their exceſſive heat 
not only contracts and ſhrivels the grain of it, 
but alſo drys up that moiſture to which the effi 
cacy of Salt is * owing ; eſpecially if it be 


not 


9 
not for immediate 4 or if proviſions are not to 
| tbe ſpent in a few weeks. 
| | A very dry room, rather warm than otherwiſe, 
Is the propereſt place to lodge and keep Salt in, 
even when it is taken from the Barrows. 
| | Coals (tho' not dear in Cheſhire) are yet the 
| moſt expenſive article there in making Salt ; 
| whereforc I hope *twill not be diſpleaſing to ob- 
l ſerve, that if, inſtead of fixing the Pans ( as is 
xſtomary in that county) about twenty-five 
inches from the grates, they did ſet them not 
above thirteen or fourteen inches; more than 
dne hundred weight of coals would thereby be 
aved, in boiling down a Pan- full of brine. 
Permit me alſo to add, that it is extreamly 
| difficult for common workmen to make Brine- 
alt, to that certainty and perfection, in Pans of 
very ſtrong plates of iron, as in thoſe of a moderate 
| :hickneſs. If the plates are ſtrong enough to 
ceep the bottoms of the Pans, when worked, 
rom bellying or growing uneven, "tis all that is 
eceſſary. 
It is in your own power, Gentlemen, wholly to 
ol, and to keep for ever, the ſupplying the 
Pilchard- 
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bay-ſalt is of a larger grain than is neceſſary te 


Emmy 
Pichard - fiſhery z; becaufe the French bay-falt 
being dirty, it's foil both injures the fiſh, and 
alſo greatly damages a very uſeful Oil which 1s 
produced by preſling the Pilchards. And more- 
over, as a good deal of Salt muſt unavoidably , be 
ſqueezed out with the Oil, and ſince the Frenc 


preſerve Pilchards, (for the time they are uſuall 
kept) a greater loſs will ariſe to the Pilchard 
fiſherman in uſing French bay- ſalt than the Sa 
that are the ſubject of this paper. Beſides ex 
perience proves, that clean Salt of a leſs grai 
will preſerve fiſh for a good deal longer time 
than Salt of a larger grain if dirty; for impurit 
is the immediate cauſe of corruption. And ii 
can ſcarcely eſcape any one's notice, that the 
making of Salt in France 1s governed, in a grea 
meaſure, by the ſeaſon. If the ſummer prove: 


very wet, France has commonly but little more 
Salt than is wanted for her own uſe ; and, in tha 
caſe, tho' we happen to be at peace with the 
French, our Pilchard-fiſhery pays, of neceſſity 
an extravagant price for Bay- ſalt. But, Gentle 
men, your way of working proceeds equally al 
B 2 th 


" 1 | 
the months of the year, and no change of 
weather gives you the leaſt obſtruction. 
| | If the ſpending (at times) full ten years of 
the beſt part of my life, and no inconſiderable 
um of money, (for one of my ſmall fortune) 
1 will give any weight to what I can offer, I would 
{moſt earneſtly conjure you, Gentlemen, not to 
| fattempt, by the help of Vitriol or Copperas, or 
any other drug, mineral or chemical preparation, 
{well the grain of your Salt to a larger ſize 


| han a you find to fall of itſelf in your Leech- 


bliſtered and ſpoiled And, with the greateſt 
ith and pleaſure, I affirm, that the natural 
in of the Brine- ſalt of this kingdom is fo ex- 
fad good, that all the endeavours of art to 
prove it, will have the contrary effect. And 
here I challenge all the adverſaries to the making 
| | of Salt by fire, to name any inconvenience arifing 
from Coal-fires, except the exceſs of Sulphur ; 
ſrhich a very ſmall quantity of Allom, properly 
laſed, vill never fail of effectually correQting, and 
dill, at the fame time, criftalize the Salt; and 
775 that operation, Salt is not only rendered more 


beautiful 


WL 
d | 


1 | 
beautiful to the eye, but it 1s alſo greatly defend- 

ed againſt duſt or dirt adhering to, or incor- 

porating with it. And it muſt not be paſſed over 

in filence, that by Coal-fires, managed with 
judgment, we can make the grain of our Salt, of 

what ever ſize is moſt ſuitable for our buſineſs; 
which no maritime nation can do, without hav- 
ing our Coals. But why Great-Britain know- 
ingly permits her very enemies to have that com- 
modity, ſo abſolutely neceſſary in many of the 
moſt profitable branches of commerce, ( which 
employ almoſt innumerable working-hands,) at a 
much cheaper rate than ſhe does her own natives, 
is juſtly matter of aſtoniſhment to every thinking 
man. And happy it is for our Salt and Fiſh 


trades, that it is inconſiſtent with the French 


King's perſonal intereſt (who is the ſole proprietor 
of all the Salt in France) to ſuffer his ſubjects to 
purify 1t. 

According to my promiſe, in the eleventh page 
of Brine-ſalt improved, I have made Salt at the =* 
Pits, where it has been ſtrongly reported, that the 
Brine would not work kindly with Butter, and I 
find the direct contrary to be true: Yet this I 

obſerved, 


144 
obſerved, wherever the brine is of a harſh nature, 
las it is at thoſe Pits) that, after the firſt drawing 
of the Pan, and when the liquor is properly 
cooled, throwing into it half a pint of new ale 
made the brine to ſalt in a better manner, and by 
ſome hours ſooner, than otherwiſe it would do. 

I beg the readers leave to mention, that the 
cheeſemongers of London, who buy the produce 
of Cheſhire and the adjacent counties, have 
hitherto wanted a commodity of a cold nature 
to ſhip along with Cheeſe, whereby the frequent 
ill conſequences of its heating in the voyage 
might be prevented: Now nothing can anſwer 
that purpoſe better than Brine- ſalt made as it 
ought to be; and it will, at the ſame time, make 
the carriage of Cheeſe leſs expenſive ; for the Salt, 
which ſerves as ballaſt, will come to a market 
where good Salt is always wanted: And platforms 
may be fo erected in the Cheeſe-ſhips as to take 
up but very little room, and yet ſtrong enough 
t. preſerve the grain of the Salt from being at all 
bruiſed, and it will be perfectly clean. 

It would, in a manner, be criminal in me to 
conclude this letter without returning, publickly, 


my 


i 
my moſt humble thanks to the right honourable the 
Lords Commiſſioners of the Admiralty, for con- 
Fo Aftantly ordering immediate notice to be taken, of 
. all my applications to their Board, whilſt I was 
making Salt in Cheſhire for national experiments 


And I can't forbear mentioning the agreeable 
manner in which Meſſ. Corbett and Cleveland ex- 


ecuted their Lordſhips commands. Nor muſt I 
omit owning myſelf obliged to the Collectors 
of his Majeſty's Salt-duties, for delivering my 
printed proceſſes to all the Brine- ſalt proprietors, 
9 or their agents, when they came to pay the 

i King's duty; and the other Officers were very 
? kind, in giving me aſſiſtance and diſpatch. 

But here out of juſtice to my ſelf I muſt de- 
clare, that, could I have imagined what difficul- 
ties ignorance, prepoſſeſſion, malice, and corrup- 
tion would have raiſed, to fruſtrate my improving 
of our Brine-falt, I would not have engaged 
therein, for any reward that could have been of- 
; fered. The fatigue being now over, it is a vaſt 
conſolation to me, that, after many trials, the 
unanimous opinions of the beſt judges, make it 
not immodeſt in me, to wiſh my country joy, 
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Ee can ſell hier... 


8 2 S. If hiſtory may be 3 all maritime 
ſtates have decay d or fouriſh'd in proportion 
to the neglect, or protection and encourage- 
ment given to their Fiſheries. It would there- 
fore be matter of great grief to me, if any 
one that knew me, ſhould think me ſo horrid- 
ly wicked, as to deſign, in anywiſe, to be 
the leaſt inſtrumental in laying any duty or 


reſtraint upon foreign Salt, to be uſed in 


our Fiſhery. For I think it ſhould be looked 


upon as a ſacred maxim, in our Goyern- 
ment, that the Fiſherman ſhould be allowed 
to have his Salt wherever it is moſt for his 
convenience: And I return my moſt humble 
and fincere thanks to Heaven, for bleſſing 
my labours with ſucceſs, which, according 
to the natural courſe of things, will deter 
foreign Princes from impoſing an additional 


duty upon their Salt bought by us, as they 


have often threaten'd, and particularly at the 
commencement of the preſent war. 


THE 
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Some experiments and propoſals, 
which, tis not doubted, will give 


ſatisfaction to the public. 


Mr. Walker and Robert Bottoms's certificate as 
to the quantities of Coals burnt and Salt drawn 


out of the Pan, 21 May, 1747. 


I Joſephꝰ Walker, Clerk to Mr. Bridge, do 
hereby ſolemnly declare, and with truth teſtify, » 
that I ſaw weighed out, for the working down a 
pan- full of brine, after Mr. Lowndes's new-iny ented 
method of making Brine-falt, ten hundred, one 
quarter and, two, "pounds weight of Lua 
Coals; and that I alſo faw meaſured, eighteen 


buſhels of Cinders ; nor do I believe that the work- 
C man 


4 _ w_ 
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1 man Robert Bottoms uſed any more Coals or 
F Cinders, than the quantities herein - mentioned 

for the aforeſaid purpoſe ; and I further likewiſe 
"teſtify, that I ſaw weighed from the pan twenty-one 
buſhels of common Salt, and twenty-one buſhels Þ 
and an half of Mr. Lowndes's Salt, Witneſs my 


| wy hand, 


7 
" 
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; , 
44 * 
CY 


Jaſepb Fe atker-. 
R. Bowyer, Collector, 


AND 


W. Burler, Superviſor. 


Sign'd in our preſence, 
21 May, 1747. 


Robert Bottoms, workman to Mr. Bridge, do 

ſolemnly declare, and with truth teſtify, that 
I uſed no more Coals or Cinders, than the quan- 
tities mentioned in the above certificate, and that 
the pan-full of brine yielded the ſeveral quantities 
of Salt therein mentioned. Witness 


1 1 Robert Bottoms A 
| Witneſs John Price. + 


| | | | his mark, 


Se. + K. Bowyer, Collector. 


Sq 


E n contal ed 950 gallons, and ik, 18, 
>»: 90 ee hot 50 allot, have been 
— en three buſhels of cubical. grain d ſalt 
more, had the brine quite recovered the irruption 
of the freſh, which — a few weeks before. 


N 


A pan of falt is Debtor, | The ſame is Creditor. © ®* 


$+ d. X 4. 4. 
- . ” | 
To ten hundred one quarter and two x || By twenty-one buſhels of common 
pounds weight of coals —— 5 12 ſalt, at four pence per buſhel, : & 2 
To riddling 18 buſhels of cinders at Twenty-one buſhels and an half of 
IF 


: 


— 
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three farthings per buſhel, which cubical-grained ſalt, at ſix pence 510 9 
per buſhel, 


is more than is ever paid, but to 

avoid fractions it is here — | 
To workmens wages, being five days 2 

and an half x 3 NY 
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Mr. Thomas Lowndes | 
— the common jc ; | 
is ten ſhillings * 4 5 at and near WVorthwich 4 
don, including all expences. I 


Needy certif 
| Goals uſed in making 


5 


| 9 Jute, 1747. 


15 — Coll ector, 


» Garler, Su perviſor. 


The 
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The. certificate of John Ankers and 
William Smith, about their additional 
mages, to work after Mr. Thoma; 
Lowndes's  . new - invented met 
29 mY 1747. «> 


E John Ankers and William Smith, 
Northwich-W, allers, having been em Sorel 
in making Brine-ſalt after Mr. Thomas Lowndes 
new- invented method, do with truth ſeverally 
declare, that we an each of us chearfully en 
gage to work a pan after the ſaid method, at tl 
ſame time we ſhould work a pan after the commo 
way, at eighteen pence, by the week, additions 
wages. 
John Anfers, 
Milliam Smith. 


— 


Sign'd in the preſence R . B NY r, Collector. 
of us, 29 May, 1747, (. Burler, Superviſor. 
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be contificate F 4 C 10 ctor and Super- 
| = r of Northwich, : about the _ 


elt 29 May, 1747. 


W requeſt of Mr. r. Thomas Eb 11 do 
certify, that we are fully perſwuded, that 
hy made after his new- invented method, 
| nay be : afforded at the ſalt· works near Northu#ch, 

t * months credit, at ſix-pence per buſhel. 
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„ 1 ͤ n i Collector, 
* . Burler, Superviſor. 


The 
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1H E price of Wr 18 * ſame at all l 
1 — in Cheſhire. 
"Chen are given to any one, for the cal 
them away, except in what 1s called Northzich 
for the greateſt part of the town lies in Witt ittos 
there (according to information) cinders are f 
quently bought, by very poor people, for fee 

All the brine of Northwich is exceeding weak 
and by far the greateſt part thereof is only proper 
diſſolve Salt- rock in; but about a mile from Nori 
wich (and within that collection) there are mai 
very extraordinary good brine- ſprings, and large ſal 
works, upon the banks of Wever, a navigable : rive 
Cinders, there are not worth fetching or carrying 
town to ſell, and they are uſeleſs in the old way 
making ſalt; for which reaſon *twas cuſtoma 
(before they ſaw my way of working) to thrg 

them into the river. 

I take no notice of Rent, becauſe the 
cluded, when ſalt for exportation ſells at thre 
pence haltpenny per buſhel, which is more tha 
middling price; but now ] believe it is at fe 


pe 


We 


. ea T 24 1 

Pes Which is a prodigiofis rate; and if the 
proprietor has five pence, he then delivers t the ſalt 
Er rodſham bridge; and if an halfpenny 1 more he 
arries it to Leverpole. 

At is readily granted, that in the common way, 
by much greater quantity of ſalt is made in the 
| Fame time, than can be according to my method; 
Put then the workmens wages are, in the former 
twelve pence per day, in mine only three-pence ; 
and ware and tare in proportion. And let it be 
attentively obſerved, that I work up meer offal to 
great profit, which hitherto never turned to any 
Recount, except as is above-mentioned : And my 
pndertaking, inſtead of tending to leſſen the fale 
F brine-falt, has mainly in view thb great increaſe 
und extenfion of that trade, which could never 
have been expected but by improving the com- 


nodity in many reſpeCts. 
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An Experiment at Winsford. 


OALS and Cinders uſed: in making a pam 
of ſalt agreeable to Mr. Lomndes's procels..... 


* 


Coals uſed - - 12 Hundred. 
Cinders ditto. , - 19 ditto. 


A pan, containing 1000. gallons of brine, -was: 
filled on Monday the 12th of October 1747;. 
about nine o clock in the forenoon. 


Uſed two ounces of allom in the firſt drawing of 
cubical-grained falt, and one ounce and a half in 


the ſecond drawing; the quantity and ſorts of 
falts produced is as under. 


The firſt drawing of cubical-grained falt was on 
Thurſday night about fix o'clock, the other draw=- 
mp of cubical-prained ſalt on Saturday night about: 

D 


20 | 


| five o'clock ; the falt was ſet in a eool place, and 
well drained before weighed... 


Common-grained falt 17 
Cubical-grained ſalt 3 54 +7 buſhels. 


Her Wa Pownall, 


Mr. Pownall, at the requeſt of Mr. Wood the Mi 


| , ſaw the experiment made. 
ig 


W— Theſe falt-works are in Midalewich collection, 

and ſtand upon the bank of a navigable river; 
& coals coſt nine ſhillings and two pence per ton; 
| the brine 1s no way faulty. 

A few paces from theſe works there is an excellent 
brine- pring, belonging to Mr. Cho/mondeley of 
Vale-Royal, and ſufficient room for erecting many 
0 more pans than are at preſent upon the premiſes. 
At the ſalt- works in Middlewich, Kinderton, 
d Newton, coals coſt eight ſhillings and four 
ö Wee per ton. Theſe places are almoſt three 

miles 


— 7 f 
miles from navigation, and the brine is very 
proper for making cubical- grained ſalt; and there, 
as well as in ſeveral other parts of Cheſbire, many 
good brine- ſprings may be opened, if a ſettled 
demand for ſalt require it. 


— 


The pan of Salt at Winsford, debtor. The fame is 3 


5 10 
To Coals uſed, 12 hundred, at oy 6 || By 17 buſhels of common-grain- 2 8 
pence halfpenny per hundred 5 ed ſalt, at four pence per buſhel 5 5 
Riddling 19 hundred weight of cinders 3 4 [| Thirty buſhels of cubical-grained 


Workmens wages 1827 I 4 falt, at ſix-· pence per Buſhel 30 15 © 
IO 22 1 * 
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Lawton. 

M. E SS. Shokerh, Lawton, Bowyer, Lay, 
Lowndes of Little Haſſal, and myſelf, 

met by appointment, at Lawton ſalt-works, on the 
28th of Oober 1747; and upon mature con- 
ſideration it was allowed, that in boiling down a 
pan-full of brine, according to my proceſs, there 
was. not uſed more than fix hundred weight of 
coals, which, together with the workmens wages, *Y 
amounted to two ſhillings and eleven pence half- 0 
penny. The quantity of falt drawn was as 
 tgllows ; eight barrows full, of clearings, nineteen 
barrows full of the beſt cubical ſalt, and twelve 
barrows full of ſuch falt as was granted to be 
much better than what is commonly made in 
Cheſhire: Mr. Lowndes of Little Haſſal, who is 
proprietor of part of the falt-works and leſſee of 


the reſt, computed the whole to amount to thirty- 
four dale 


Memorandum 


Memorandum, There was a cruſt of ſeveral 
inches thick round the infide of the pan, elſe there 
had been a greater quantity of ſalt by about three 
hundred weight 


4 
T H E aforegoing account is true, and Mr: 
Lowndes may publiſh the ſame if he thin 8 


proper. As witneſs my hand, N 
R. Lawton. 


5 E pan dane ſix wing Sp ee 
gallons. Mr. Lawton has a colliery in the 
5 ighbourhood, „ and coals are laid down at the 
falt - works, including all expences, for four 
Wings and fix pence per ton. There is vacant 
ground whereon to ſet a great many pans, and 
e plenty of exceeding ſtrong brine to ſupply them 
derpetually. Theſe. falt-works are in Nantwich 
collection, and about nine miles diſtant from navi- 
pation. The charge of carriage is from three 
palfpence to two pence per buſhel. 

| Mr. Lowndes has a leaſe of theſe works for 


ind Mr. Lawton, when he made the propoſal 
hereafter - mentioned, ſaid, that one of thoſe 
eriods of time was expired, and that he would 
ake, the works into his own hands; but ſince, 
pon looking into the writings, he finds the time 
pr giving notice is lapſed. The Coals burnt here, 
Feld. every day cinders ſufficient to work about 
ve pans, according to the proceſs ſet forth in 
vine-ſal improved. 


Mr. 
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twenty-one years, determinable every ſeven years; 
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furniſh his ſalt- works at three ſhillings» and fix 


* E Nen 
Mr. Lawton has alſo upon his eſtate a kind of 


coal. call ig Cheſbire fleck, witli which he can 


pence per ton. This ſleck, not being in any 
degree ſo much impregnated with ſulphur as cqgls 
are, will make cubical-grained falt as well as 
cinders ; only *twill be proper to uſe half a drachm 
of allom more than is allowed in the procels. 
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